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: 1020030010944 #^ <Qx\: 2003/9/27 

[AHUg] ^di IS! AH 

[3!£I?§1 mm 

i^tixu mm s§ 

[X||#SJXU 2003.02.21 

SSI CHI 31 L|HM 0|g°[ 3^ 5|^!gg ^01 0| II 

[SfS2| SSSS] 3 AXES LINEAR MOTION STAGE USING FLEXURE MECHANISM 

[sseii 

[S3] e^OWI^S 

3-1998-098866-1 

[ CH B.| 21 ] 

[CH£ieiMH] 9-1998-000269-1 

[51^1 S^SS] 2000-041655-2 

[&92| 9^S:>I3 GWEON , Dae Gab 

520401-1030927 

[^^eis] 305-701 

wmm^M ^&=? 373-1 wwrnmrn 

[^] KR 
[^9 XT] 

[£92| g^S3|] KIM, Dong Min 

[^eiS^BS] 780514-1475919 

[?SSlt] 305-701 

[^] CHSS^AI 373-1 3|5)l^^^ 

KR 

[SfSXH 

[£9°l ^S:>I3 

[£S2| 9^SI>I] SHIM, Jong Yeop 

[?°Ji^SS] 730913-1029511 
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1020030010944 mm 2003/9/27 

305-701 

chss^ai 373-1 m^iit^i\^& Dinmmik 

KR 

[^S2J g^SJIJ KIM.Ki Hyun 

[^SJ^Ss] 751215-1531312 

305-701 

[^4:3 =?^m 373-1 e^D^I^S 3i:HIS«fj2|- 

[^33 KR 

imm mm^ ni42^°i ^sm °\m ss, m^s ni6o^£i ^soii °i 

£€r£! (91) 

[?|g§SS] 20 3 29,000 Si 

5 S 5,000 a 

0 2 OS 

[£IA^^S] 7 » 333,000 SI 
[iOT 367,000 S 

W&W- 183,500 s 

[S¥AHW3 1. S2f/H- SAHIAH(£S)_1S 
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1020030010944 #^ 2003/9/27 

nf. £- 1^?H T^^q^ ol-g-^1 3 ^ i*H*l^ *L-cq -frof^tl 

t£cq ^l^^-^ol 7 pg-*V Z^Eflol^; ^ ^-7] Xi3M*l7l- ^S}^ r^H*l ^H^f- ifs} 
£ 1 

iEflol^, ^l^d^s., ^H^, -fi-^71^, «f^, 3^, ^7>^n]^ 
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1020030010944 #<3 <£x\: 2003/9/27 

pfl^q^g. ol-g-^l- 3 ^ ^a.^ ^H*l{3 AXES LINEAR MOTION STAGE USING 
FLEXURE MECHANISM} 

£ 3£- £ 2^1 A^-g: M-Bf^ ^-cHAj-Al^ol j7 _ 

-£ 4^r ti]-BJ-^*l ^HH 4^- ^iJ|#-g- ol^.*V 3^ 3]^^ i 

£ 5tt ti>^*l ^AlofloU ^ ^7}^- u^u|^-g- ol-g-^- 3^ i 

31 °1 *1 1" ^^>^^ ^°11 A>-g-*l ^Efll- l-^ufl A>Al^olJl i 

£ 7£r ^Sfl^ 2]ol| S oj-g-^V itlo]^ ^s]l- u}EfMl S^ojjL, 

l: X^3H*1 2 : ^1^-^ 
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1020030010944 %^ 2003/9/27 

3: 4: 

5: <y-^*l- 9: ^3H*1 v\)o]^ 
10: Xi3H*l 20: Yi3H*l 

22: Y^3H*1 2]^^- 23: *fl2^§-^- 
40: Z^3H*1 41: Z^3H*1 

48: Zi3H*l tifloli 

<i7> ^ o. 3^0^ ^ 3^ i3M*H 2j.*V c ^ -y-Afl^Xl 

<is> ^i^h^ x, y, z^* ^m\y] ^*Kr ^3M*1 

<19> J£ 7^- ^EflS^ ^tLl- ol-g-^V ^Eflol^l^ q-Bj-Ml ^^olcf. £ 7<^1 £A] 

<g W}<4 ^-O], 3] oils ^-ti.^ 41*1-2] <^ofl 7>^ ^ofl «l3fl§>^ #-5}7} 

<y-^*i^-8- ol-g-*v ^o.^, 4i 7} (ioo)^I 
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1020030010944 %^ 2003/9/27 

^icH 7]-^}^ ^>(100)7> ig«g*M, i^^*^ ^KIODtt ^« 0 >^J°S. <0^-(aL)*>J1 

<2o> ZLeiuf #7lt!: «>4 s^lS fN±# °1 -g-^ ^-f<Hl^ X, YlK 1 ^ ZlJ-^sl 
-g-^o] s-^^o]^! ^rji 7] nfl^-ofl X SE^r Y^^l l^-3-*V Z^^l £ 

<21> nj-Sj-A-l, Olf 7fl^i*>7l ^^^^ ^« 0 >^^ o] -g-§>^ 

^3HH 3*1W^ <fl«f| <g^o.S 31*^2^ 

A^ ^-O}, ^Eflo] eflti^a^ -fro^^r -fi-^tL^iOlH 31*1(90)7} ^ 

£H, 5fl«1(90)ofl>H -fi-<3tl*l ^(91)^1 ai^^S^E] *1^(93H ^ 4 1 " 

<23> ziem 3j^ S o} o_<g 7 j^ ^t*fl # ^ 54 *m ^-^ol ^^« 0 v^V 

7> sa^. 
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1020030010944 #^ 2003/9/27 

<24> ^ ^7l*V £-*fl^# ^M^l ^Sfl ^J^-SAi, ^T 7 4£r 

<25> ^-71 tb £ S.^ o. S-^SH tj-giS] ^4t*J^)?27f <^*>7fl Hfl^5| 

o]7); ^7) Y^Z])o}7) Aj-ofl ^SH, <y^^>7fl ^*l*H=r -a-^^tl^l^S7> 

7}^ ZiEflol^; ^ Aj. 7 ] X^n°]x)7} Hx]S)±r ^Eflojxl ^H^l" 5Lf-£H 3* 

<26> ^^>7l ^*fl #7] ^^fe Q i"^2] ^^Hl ^7> <g 

om-JE^- ^7iti>^ 7><y-^-7> I^IS tfl^l^ 3L#*Hf 

<27> gc^ # 7 j JS.^ ^^>7l ^71 *f|l £ ^2^^ He)l<a #7] 
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1020030010944 #^ 2003/9/27 

<28> JEth #7l ^*>7l ^tfl #7] ZiEflol^2f # 7 1 Y^H^o} Afol^^ ^ Z 

<29> #7l s.^^- iH^M #7l ^H^^r ^Hr3 

#71 f^Rr ^1 7] ^Sfl ti^^t}. 

<30> t£th #7l ^aj-g; ^#<5>7l ^*fl #7l f^^^r ^^^Hr* fe°l7l ^ <L> «H 

<31> ^-7] ^*>7l ^*fl #7] Z^H^ cl-Jfofl:^ ^-g-^g; ^l^JH, #71 

<32> S^b, #71 ^-^-i- ^^>7l ^*fl #71 Z^H*1^ o^]^^ o^fl ^ Zi3H*l<>l 

«1*V^ #*fl^ ^4 ^Hll-s^i c ^ ^oicf. 

<34> ol^HlA^ M];^ ^Al^oll tcj-S. ^71^ nflTiq^ ol-g-*V 3^ 

<35> S. l£: H>^^b ^^HHl ^ 7i U| Oj-g-tb 3^ i 

^ ^M*!^ HTll iEflol^7l- <£x]S\^ iEflo]xl tifloli(g)^ X^3H*1(1), y^Efl 
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1020030010944 #^ 2003/9/27 

°1*1(20) 5? Z^i3M*l(40)5. zj-z}-^ ^Eflol^Ki, 20, 40Hl£r :±3M*1(1, 20, 40) 

* W ^^-(2, 23, 47)7} £x]£\o] Slcf. 

<36> £ 2^ «>^t!: ^HH 4€- -^^71^ nfl ^ q 3^ 3^d£-^ i 

*IM*1^ X, Yi*M*l(l, 20)1- M-Bf^l ^^£olcf. £ 2°fl h}-<2]. £o] ( ^3|o]*l aflo] 

^(9)# 71^5. v\)o} + (9)$) <£^SL3- X^Bflol^l(l)7> ^^5]^ X^M^KD^ 

^1^-S^f(2)^ m^^-(2)^i S^fe Xi^o]*] ^1^(10)0.5. ^^4. 
<37> ^11^^(2)^ 2\n 5.^<$2>\ ^3.^.(8) <*}. ^3^2.(8)0} tfl 

^1 ^^(5)5 ^£t}. ^^>(5)^ sl°fl3E: ^7l^>e}-Jli <5>q, 

^ y oHHl^ ^-g- 7K>^ ^ ^Tgofl 5-1 ^ofl WlBfl^ <£(+) i&^r -g-(-)^ ^^>7V q-^M-^ 
^HH 5&^. ^71^, o^ju^ <y-^^ K5) ^ ol-g-Sl^O.^, eEfl^l 7fl 

^-^(8)3] >iEflol^ aflol^(9)S|- ^^11- o]^ J1^S\JL ZL<>\] tfl^Rr ^ 

^ X^Eflolxl ^^^-(10)4 o}^.o] Jl^^uf. ^7} ^^2:(8)fe ^^4l7>(5)^ ^ 

^ ^ 7>*Hf (3)£+ 7>«y--^-(3)^ <><HH ^*l*Hfr 47fl^ ^7iw>(4)S. 

<38> ^ 3^- £ 2^1 A^f^r-a: ^A\X\^o]z\, 5. 3^ w}-^. ^-o] , ^:&«K4)^ 

°o^£r ^«fl ^(8H1 ^*fl ^ ¥?fl# ^4^f (6)3- o]-.ol^^ ( ^ 

4i-¥-(6)^ ^<£^ ^<HH -g-^oj 7^^>4. 

<39> £ 4^ ^ ^-*HH -8-^71^ afl^i^^^- ol^-^V 3^ ^ 

s^M 7>^(3)» ^^(82)5 f^w}(4)» 91^(81)5 S^sM^ ^-^^7>(5)^ 
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1020030010944 #^ «J*V: 2003/9/27 

^^(82) *J 91^(81)<H1 ^ ^^(84a), ^o](85a) 31 9!€(83a)# #4^°1 *8>8€ 

4. <^7H 91^(83a)^ Jl^^l^l ^S. ^^(84a)^ zJ°l# ^-Mfe, zz. £4 

Afls£ -a-^-fr ^^(84b), ^°l(85b) U 9l€(83b)-i: ^Tfl S)<H #z^S] feol( 8 5b)^ #4: 

<40> X^ll°l*l ^^^-(lO)^r Aj-zJ-S] ^^o.S. <£^r°] #7] m^^WS] ^^S(8)^ <H 

*1^3i(ll)7> ^sJuL ^°<Hlfe Yi3H*l 3*^2(22) °1 ^^5)o] oirf. -O-O^tKl^S 
QDtt ¥ 7fl£] ?27} ^Sjfe ^^(12)^ ^^l ^€*§<>1 -g-ol^£S. # 7 ) ^u]. 
(4)3 ^^«-(6)«4 ^^(13)» ^SLsL^, £ ^H^Mfe X^3H*1 

^#(io)sl s.a^p>4 27fl ^ ^^(12)7> tg^sui 4 ^^(12)^1 <8=^llfe 

(13)71- sa^. 

<4i> Y:£3M*l(20)fe ^ell7V a>z^-^o] y^3M*l 5|#^(22)4 Y^3H*1 ^#cf(22)<Hl #&| 
*M SfljL ^<HM YiEflo^l 5)^^.(22)2}- ^^SlcH YiEflol^l ^^cj(22)^- *fl2^- 
§■-¥-(23)3. 

<42> *fl2^-»H23)fe 7111^-^(2)31 ^-S^ -B-A>^ ^O.S.Ai ^6fl o]sfl ^AJS)^ 

0.3. o^o^ ^efloj ^ ^^.o] ^3.^2.(21)21- ^^(21)21 iflJfofl -i*l£|ir <£*i^7K26) 
3- ^€4. ##^(21)^1 &M°1*1 ^^EKlOHH <g#^ Y^M*1 o^^(l9) 

Q 1iSfl» ^1^-<>| Jl^SlJl ZL^fl tflW^ YiEllol^l 2)^(22)4 °l-r-°l JL^ 

^71 ^^S(21)fe <a-^^7>(26)2l- ^#*Hr t!" ^3 7KJ-Jf(24)2l- 7>^(24) 
3 °^o\] ^*l*Hr 47fl £1 ^^}(25)S. 
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1020030010944 ^7}: 2003/9/27 

<43> Y^3H*l ^#^(22)^: #7] *ll2^-f (23)« #ei^>Jl ^ojcq <£^o] ^}2^ 

^-(23)31 ^^£(21)^ <Q%}3. *$s§S\o] <£^S)o] o^cf. Yi3H*] ^^( 22 )^ Z^o] 5L 

^^Hfe X^1M*1 5|^^(io)^l <8^€ ^^ti^^sdi)^ ^s<4 -ff-AHLV 

^(28)7> ^cf. -B-^^-^-tl^l z f 1 S(28)^ ^^-(29)3] <£^HH «V^^^ A* $ 

^^(30)7> SA^P}!} 47fl^ ^£)°1 5^4. 

Z^1M*11- uj-Bf^fl ^^£o]cf. £ so]] a><4 zj-o}, Zi3H*l(40)Tr Z^«fl°l 

3)^(41)^ Z^3H*1 tiflol>i(48)ofl -i^l^cf. #7] Zi3H*l ^01^(48)^ «g-^^V(46)^l 

£1*11 Zi*W*l (40)^1 IH)*}^ YiEfl olxl(20)oll ^7)1 ^-AVsl^s. *v ^o.s.Ai, S. 1^1 

£Al^ H>sq- zj-ol, Yi3l°l*] 2|^^:(22)2l ^<$d\] ^}^. 
<45> Z^Eflol^] ^^^(41)-^ A>Z]-ol ^A^^.O S *H*-<*flfe A>Z}-o} nV^(43)7> 

^BMl^r Al^ji^«-(nl£Al)7> ^^-^(nlSAl)^ ^^(44)7). ^5}^, z}- 

5*13 9i^°.S -°r^4^-tl^l7l^-(50)7l- *§^£H Sa^f. ^71 ^-§-^(44)^ ZiElM*l 

(41)^1 #^^-(45)^1 tfcfejE^ fg^s)o] ojcf. 

<46> #7} Z^3H*1 a^T&Ul)^ n>^.w.( 43 )S>l- Z^lH^l «lHi(48) A>olofl ^^^(46) 

7} €*l£M, tf*l4i*K46)fe *}^1 Z^3H*1 wflol^(48)oil ^-^(49)S JL^^^-. 
<47> £ qo. ^ ^01 ^aHHI 14^ -Pr^7l^ nfl 7I q ^ oj-g-^V 3^ ^Ajo.^ ^ 

3H*1» ^7>^nl^o]l A>-g-t]: ^31* M-^l-^ A>Al£olcf. ^ 6«^1 £Al£ ti>Sf ^-ol ; Z^lH 

*1 ^##(41)3 ^-§-^(44Hl €^-g-(60)^l #9jsU ^W(60)Sl ^iiL *1 53(62)3: ¥7l ^ 
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1020030010944 #^ <£z\: 2003/9/27 

% Al^Jl^«.(61)7> ^"^<H &t±. a1^jl^^-(61)^ *}« 0 Vo.^ €^^(60)^ ^oflfe- 
^ ^?3^*1» *1^JI^(61)£] ^*>7l 4551 ^a>^1 7i^g-(65H ^^1^4. 

<48> o^HH^r ^7lt!r ££r ^3 w>^tt ^*HH tcf^ 7l^ tjfl^ul^ 

<49> £ 2 ^ -g- w>^tV ^ a] ofl 4^- -B-^71^ 1 ofl^q^-g- ol-g-tt 3^ i 

*1 1^^(2)3] ^^>(5)7> 7>^(3)» ^JIS ^vflui, zi ^ 7><y-^- 

(3)3 ^ol ^o^^ «g-^^>(5)si #^0.3. #^S(8)7> 

<50> #71^ w}<4 ^o] ^^.2.(8)7]. nfl >iEflol^ tiflol^(9)o 1 l ^#^£(8)3 

-¥-g-^r £U, ^-^(8)3 E^o] Xi^l oj^l ^^(10)2f ^1 iL-g-^o.^. ol 

^##(10)^: ol^§>ji ) tiVcfl^. <y-^4i^(5)7> ^§ nfl X^3H*1 

(10)^r €^-2-3. ol^^cf. ol nfl JCi3M*l 2^T=K10H1 Y^lH^O)^ X^3M*1 

<5i> Yi31°l*l(20)3 5. 2°fl HAl^.H>^ ^o], *)l2^"§^-(23)3 <y-*l;$i4(26)7}- *g 

W «fl ^"71^ «V«4 £o] #^S(21)7> ^^7X26)^1 ^M^- a o v ^^- 

Jl, Y^Eflol^l 2|##(22)£: ol^*>cf. «a-^4i^>(26)^ ^Alofl^ Y^3H*1 

^^(22)^ ^ H o V °-^ ^l^W. 
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<52> Y^3H*1 a^3:(22)°l| -H^S]^ Z^M*l(40)fe #7l X, Y^1°H(1, 20)71- o]^^ 

nfl X, Y^Eflol^Ki, 20)5^ X, Y*&*fr°-S. oj^-^cf. £ 5^ j£Aj<g ^-o] , Z^3H 

*1 ^1^^(41)-^ Z^Eflol^ tiflo]^(4 8 )cH] ji^s)^ & 0.22.3., < a-^^>(46)7> ^Sr^ Z±Efl 

3^(41)^ JL^€ #3)3. 4 D x> Zi*H*l s)^^-(41)^ #^(42)7> 

0 1**H, tiVcflS. ^-^^>(46)7> ^-7] ^^(42)7> o]^-^. ol nfl 

Z^3H*l(40)*r ^fl^^l ^^^-S. °0-^^>(46)^ ^<8-»M42)S] 

<53> ^<*)M 4^4^*1^(11, 28, 50)tt 4711^1 ^^«.(i3 t 30> 51)1- ^ 

Z\$*JL, ^2) 33.* T^IE^- ^^f(13, 30, 51)1^8: ^3 ^^^^7l afl-g- 

ofl ^^l^<y ^711^71- 2}-7fl£H ^ o_^ £ 3. ^^ 7 > ^^Sl£^- S}£t]-. SE 

^ 4^ ^-¥-(13, 30, 51)1- ^S^ilE. ^^°h8r ^^*>7l ^fl ^^(13, 

30, 51)^1 tifl^l- <^t^S7> o>^ cf^^ss. *}<&^. n. ^^(13, 30, 51)^ 

^ Q^^-Sr oj-g-^S. -§-°l^n>, ZL ^« 0 >^1 ^^1*V y o V^ol ^ ^ 

^-(13, 30, 51)^1 ^ JE^r <?]*cHl Sfl^}JELsL &$\ 7 } ^^£l7l 0^°- 3} 3. ol-g-^ <^Hg 

<54> ^ofl afs. ^s.^ s(8) 21)^ 7><a-^-(3, 24) ^ f^K4, 25)7]- ^Vo.3 

<55> *V-£ r^Eflol^l- ^^1^5)-^ ^ y o Vo lM- ^ <>KMH ^O^} ^ A o V 

^ &0.2EL3, HBl-€- ^-i- ^lH^r iEflol^^ ^^^7). ^ ^o) ^4. A^Eflo] 
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sHttt co=(k/m) 1 / 2 (a) : ^^r^Hr, k: ^Hr, m: ^WaL, #0]^ 

^ -g-^€ tf^ofl tfl*fl ^^sHM- ?l-t- ^ £ I^H^r 7>^(3)^1 ^-8: 

<56> JE^K ^ti}^ 0.3. ^^nl^-g- ^o] Al^ofl^ + ^}?\) S\E-S. ^S} ^S^lS}- ^ 

^1^31^^-(61)S1 ^ofl>H ^5)5.3. ^*}^*l^(70)Sl fi(71)sl ii^H^^Sf 

3.^7} ^m*) #^1-711 SlJI 4^ ^iJ-*V aj^^o] 7>^*fl^l 

<58> PC*}-, X^3H*l(lHl o}*! X^S] Sfe Y^H*1(20H1 Sit!: Y^S] £-§-aH z]-z}- 

si <3#Sl*l #31 -^30.5. o] -lo^o^., X ^21 ^-g-o] Y^SI SL*}^r 

71^1 #o> ^^*V 7>^H, Zl ^VtflSl ^^l}. 

<59> ^ w}^tv ^^HHIH^ z^)°]*\*\] ^^s* -£*1*}*1 zu- 
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HVt^ o. o]ofl ^.^1 ^rjl ) 2} ^ofl tcj-e}- Zi3H*H ^^"^2:1- ^^^M" lE^r X, 

^» ^7^1 ?1tt f^f *ti^Kr 351 2.^ -g- 3^14. 

<61> £ ti}^*> ^H^Hfe ^-^l^^l- ^o] 7] iflSfl *J 

Y^Eflol*! aj*^ ^^-t- ^7^*1 EEf' f^f 3£ 7>^>Cf. 

*1)«l*Kr 3£ «V^o^ tgc^j a ^ Tjolcf. 

<65> A o V 7 l^ ^ o. ^ «>^*3; ^A^H Of^ ^<$7}^ ?i M ^ oj-g-fl- 3 ^ 
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£-§^1 ^r*l i3M*H] ^£ ^-^ 4^*1^1 ^2:1- -f-*fl itfl 

7> $14. 

<68> M- ^6fl tcf= o]-g-*V 3 ^ ^Eflol^^ ^7>^l ^ ofl ^ 

<69> w}^ Qx$o] <a^€ wj-BJ-^^ ^Al^sf ^^^H ^sH^l^, 
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11 

AAQ S^eW A<£.£\ -6-^4^tl^ z i L 2:(ll)7> <y^^}7fl Ufl^l^jl ^ *fli^ 

^(2)7> «|^£|<H ^^U-^Sl X^H*1(1); 

>a-7l x^3M*l(i)^ ^oj-ojj <g^^M. s^sH ^£4^*1^(28) 

7> <y^^7fl tifl^£)Jl ^<H1 ^12^-^(23)^1 <$7] <£^*$-%3± ^*]<y ^«o V 

^-7i Y^Efloi^( 20 ) ^i-oii si^^wi cf < i^ -a-^4^-ti^i^(5o)7v 

^d£^°l 7Br*> Z^l°l*l(40); ^ 

^•71 Xi^]oi^(i)7> ^lsm >n3H*l wfloi^O)!- n^fe ^ ^-^^.S. 

^ -^^71^ ^l7iq#^ 3 ^ 31^^-^ ^3H*1. 

[$^* 2] 

*H l ^Hl 5a°H, ^"71 ^§-^(2, 23)^ <U*&^2) ^^Hl B^ 0 H£cq ^7} <^^M-£ 
4-0} ^#hK 4> 25)5+ 7p^(3 ( 24)7> $#.2.3. tfl^ig #^S(8, 21) 

1- i$-*Hr 51 # ^-^-S ^ ^-^7]^ ^u^-fr ol-g-tt 3^ i3H*l. 
[^t 1 * 3] 

^1 2 ^ofl &°H, ^"71 *fll ^ *fl2^§^(2, 23)^ JE3l<y «§#^ #7l ^^(g, 
21)^ ifl^-ofl <y.^^ K5( 26)1: !», ^"71 ^3^«-(47)^ <3-*l ^4(46)7}- 
51-8- ^ ^-^71^ oj-g-t]- 3 ^ ^Eflolxl. 

23-17 



1020030010944 %;^ 2003/9/27 
4] 

X] 1 %H1 &<>H, #71 Z^3H*1(40)^ ^-71 Yitfl ol^(20)5] AHofl^. z^3l<X 

*1(40)3 ^*1^J±t} $°]7} e Z^H*1 Hfloli( 47 )7l- d] ^S)^ ^ ^ 
71 ^ ^l7iq## ol-g-^V 3 ^ -MM*]. 
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